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ABSTRACT
The case history of a 27-year-old man with Matsutake
mushroom-dependent anaphylactoid reaction is
reported. The patient suffered from general cutaneous
erythema, with itching, urticaria angiedema to his
face and body, and with inspiratory dyspnea, soon after
consuming a meal of Matsutake mushrooms. A chal-
lenge test with about 100 g grilled Matsutake mush-
rooms resulted in irritation of the throat, inspiratory
dyspnea and lowering of peak flow rate, all of which
were observed after about 30 min. These symptoms
disappeared spontaneously 4 h later, without treat-
ment. About 5 h after the challenge, the patient
suffered from dyspnea and general cutaneous ery-
thema, with urticaria of his face and body. Hydro-
cortisone was given and next morning he had no
more symptoms. Laboratory data showed elevation of
neutrophils and myeloperoxidase after the challenge,
but no elevation of serum histamine. This is the second
case of anaphylaxis or anaphylactoid reaction to
Matsutake mushrooms for which IgE antibody to
Matsutake may not be the cause.
Key words: anaphylactoid reaction, neutrophilia,
Tricoloma matsutake.
INTRODUCTION
Matsutake (Tricholoma matsutake) is a valued and expen-
sive mushroom in Japan, available only in autumn. Many
kinds of mushroom spores are known to cause both
hypersensitive pneumonitis and bronchial asthma when
consumed. Little is known about food anaphylaxis caused
by mushrooms; however, food anaphylaxis sometimes
occurs with exercise after consumption of shrimps, wheat,
buckwheat noodles and some vegetables like melons
and tomatoes.1–5
We present a rare case who exhibited anaphylactoid
reaction due to ingestion of Matsutake mushrooms,
which was confirmed by oral provocation test with
Matsutake mushroom.
CASE REPORT
A 27-year-old man was admitted to our hospital because
of his history of anaphylactoid reaction after ingestion of
Japanese Matsutake mushrooms. He was an ex-smoker
and had no previous medical history. He also had no
history of asthma, but in spring he suffered from pollinosis
caused by pollen of the Japanese cedar.
About 2 years previously, he experienced a strange
sensation of itching and irritation in his throat about 
30 min after he had begun a meal of Japanese Mat-
sutake mushrooms taken with alcohol. He immediately
stopped eating and took four tablets, including both 
antihistamine and betamethasone in one tablet (Cel-
estamine®; Schering-Plough: a total of about 1 mg of
betamethasone in four tablets). About 60 min later, he
experienced itching and had erythematous rashes with
edema on his face. He went home and took two more
tablets and went to sleep. The next morning he did not
feel as if he had completely recovered. It took about 
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2 days before the erythematous rashes disappeared. He
had no such history with other kinds of mushrooms.
On admission, he was in good health. All his labora-
tory data were normal, except for mildly high serum IgE
level (368 IU/mL) and positive CAP-RAST test against
house dust mite and Japanese cedar pollen and some
grass pollens (Table 1). The provocation test was carried
out the next day.
Method
The patient took orally about 100 g of imported 
Canadian Matsutake as the provocation material and 
30 min, 2 h, 5 h, 8 h and 24 h after eating, laboratory
data, including white blood cell counts with hemogram,
serum lactate dehydrogenase (LDH), IgE, histamine and
myeloperoxidase (MPO) levels and peak expiratory flow
(PEF) values, were measured. Serum histamine level was
titered by fluorometric assay at the Sumitomo Bioscience
Laboratory, according to Shore et al.6 and MPO level 
was titered by competitive radioimmunosorbent assay
according to the technique of Olofsson et al.,7 using
Pharmacia-Upjohn kits.
The specific IgE level of Matsutake was measured by
the Pharmacia-Upjohn CAP-RAST test, using extracts of
Matsutake mushroom. The skin test was carried out using
the same extracts, at concentrations of 1:1000 dilution
and 1:10 000 dilution.
RESULTS
About 30 min after provocation, the patient had a
strange sensation in his throat and about 1 h later he
experienced expiratory dyspnea and coughing, with low
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WBC, white blood cell; St, stab form leukocyte; Seg, segmented
leukocyte; Eo, eosinophil; Ba, basophil; Mo, monocyte; Ly, lymphocyte;
RBC, red blood cell; Hb, hemoglobin; Ht, hematocrit; Plt, platelet; TP,
total protein; Alb, albumin; TTT, thymol turbidity test; ZTT, zinc sulfate
turbidity test; T. bil., total bilirubin; D. bil., direct bilirubin; GOT, gluta-
mate oxaloacetate transaminase; GPT, glutamate pyruvate
transaminase; Al-P, alkaline phosphatase; LAP, leucine aminopepti-
dase; GTP, guanosine triphosphate; LDH, lactate dehydrogenase;
Ch-E, choline esterase; T. cho., total cholesterol; TG, triglyceride, HDL-
cho., high-density lipoprotein cholesterol; UA, uric acid; BUN, blood
urea nitrogen; Cre, creatinin; FBS, fasting blood sugar; RAST, radioal-
lergosorbent assay; FVC, forced vital capacity; FEV, forced expiratory
volume; V
.
50, minute ventilation (50%); V
.
25, minute ventilation (25%);
RV, residual volume; TLC, total lung capacity; DLco, diffusion capacity;
PC20, provocation concentration by methacholine (20%); PaO2, partial
oxygen pressure; PaCO2, partial carbon dioxide pressure; SaO2, satu-
rated oxygen pressure; BE, base excess.
Table 1 Summary of laboratory data on admission
WBC (/mm3) 6100 · 103
(St 1%, Seg 57%, Eo 1%, Ba 2%, 
Mo 8%, Ly 31%)
RBC (/mm3) 517 · 104
Hb (g/dL) 16.2
Ht (%) 45.9
Plt (/mm3) 26.0 · 104
TP (g/dL) 7.3
(Alb 67. 8%, a 1 2.4%, a 2 2.4%, 
b 9.1%, g 11.9%)
TTT (K–U) 1.2
ZTT (K–U) 5.0
T. bil. (mg/dL) 0.67
D. bil. (mg/dL) 0.16
GOT (IU/L) 22
GPT (IU/L) 29
Al–P (IU/L) 186
LAP (IU/L) 76
g -GTP (IU/L) 66
LDH (IU/L) 322
Ch-E (IU/L) 329
T. cho. (mg/dL) 209
TG (mg/dL) 60
HDL-cho. (mg/dL) 46
UA (mg/dL) 7.0
BUN (mg/dL) 13.3
Cre (mg/dL) 0.99
FBS (mg/dL) 90
IgE (IU/mL) 368
IgE RAST
H1 Class 4
D1 Class 4
E1 Class 1
E2 Class 0
G3 Class 3
T17 Class 4
M3 Class 2
M5 Class 0
M6 Class 0
W1 Class 0
W6 Class 0
Respiratory function test
FVC (L) 4.78
FEV1.0 (L) 4.04
FEV1.0% (%) 84.52
V50 (L/s) 5.38
V25 (L/s) 1.95
RV/TLC (%) 21.1
DLco (mL/min per mmHg) 32
PC20 ( m g/mL) 20 000
Atrial Blood Gas
pH 7.355
PaO2 (mmHg) 95.0
PaCO2 (mmHg) 44.7
HCO3 (mmol/L) 24.9
BE (mmol/L) –0.5
SaO2 (%) 96.9
PEF rate (– 16% of previous level). These abnormal sen-
sations continued for about 4 h and disappeared without
any treatment. Peak expiratory flow rate immediately
returned to the previous level.
About 5 h after provocation, he had an erythematous
rash, with itching on his face, especially around his eye-
lids (Fig. 1). This erythematous rash, together with edema,
spread over his face and body. At that point, 500 mg of
hydrocortisone natrium was administered intravenously,
and the symptoms reduced about 8 h later. The next
morning, he experienced no strange feelings on his
body.
White blood cell count increased at 5 h after provoca-
tion, most of the increased cells being neutrophils. No
increase was seen in eosinophils and basophils. Serum
LDH level and serum histamine level were almost the
same during the provocation test. Serum MPO level
increased 24 h after provocation. These processes are
shown in Fig. 2.
A skin test with Matsutake mushroom extract carried
out on another day showed positive at the dilution of 
1 : 10 000. A normal person does not respond to this
prick test. In addition, specific IgE antibody was not
detected by the CAP-RAST test.
DISCUSSION
Food anaphylaxis (or anaphylactoid reaction) caused by
Matsutake mushrooms is rare, and this case seems to be
only the second in Japan. The first case was a 17-year-old
boy, who showed anaphylactic symptoms only with exer-
cise.8 Our case showed more severe symptoms without
exercise. He showed no symptoms with other kinds
of mushrooms, like Shiitake (Lentinus edodes), Hiratake
(Pleurotus ostreatus), Enokidake (Flammulina velutipes)
and Nameko (Pholiota nameko). Proteoglycan is a major
component of the cellular structure of mushrooms, and
varies from species to species. Another structural com-
ponent is lipid, by which mushrooms can be divided into
five groups. Linoleic acid is a major component of the
first group, which includes Hiratake, Nameko and Shitake
mushrooms. Oleic acid is a major component of the
second group, which includes the Shimeji mushroom.
Linolenic acid is a major component of the third group,
which comprises only Enokidake mushrooms. The major
component of the fourth group is staric acid, and the fifth
group, 6-ketostearic acid. Non-protein amino acids also
are a characteristic of mushrooms, but little is known about
the Matsutake mushroom in this respect. The above com-
ponents may be a cause of this patient’s anaphylactoid
reaction. Matsutake fragrance, Matsutakeol, is considered
an antigen, but it is also a component of other mushrooms.
The patient showed two phases of reaction. The first
phase was characterized by unusual sensations in the
throat and a fall in the PEF value immediately after 
provocation. The second phase was characterized by 
erythematous rashes about 5 h after provocation. These
two phases resembled an early and late phase of asthma,
but in this case no elevation of histamine was observed. It
should be noted, however, that in our study the histamine
level was assessed by fluorescent assay; assessment by
radioimmunoassay may reveal another possible cause.
This patient showed positive skin test for Matsutake
extract, so the early phase reaction might have been a
result of antigen coming into contact with his throat.
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Fig. 1 Erythematous rash with edema appeared, espe-
cially around the patient’s eyelids, approximately 5 h after
provocation.
The important points in this case were that there was
neutrophilia after provocation, and that there was no ele-
vation seen with eosinophil and histamine. It may be
possible that this neutrophilia was partly caused by the
releasing of the neutrophil chemotactic factor (NCF) from
basophils, but in this case there was no elevation of the
peripheral basophil count after the provocation test 
(data not shown). In this case, there is a probability that
all reactions began first with neutrophil migration, not
eosinophils, so it can be classified as an anaphylactoid
reaction. In hypersensitivity pneumonitis, neutrophils also
play a role at the first step.9 Myeloperoxidase showed
little elevation in this course and it only elevated after 
24 h; so MPO elevation seems to be a result of neutro-
philia, not a cause.
Specific IgE antibody for Matsutake mushrooms was
not observed in this case. There are three possibilities for
this. The first is that the patient had no specific IgE 
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Fig. 2 Progress of the provo-
cation test by Matsutake mush-
room. PEF, peak expiratory
flow; WBC, white blood cell;
Eos., eosinophil; MPO, myelo-
peroxidase.
antibody against Matsutake, but specific IgG antibody.
The second is that since proteoglycan is a kind of glyco-
protein, it is difficult to bind to immuno-CAP. The third is
that IgE antibody may exist but the level was undetectable
in this case, which is often the case in food allergies.
These points need further clarification, since it has been
reported recently that IgG, not IgE, antibodies were
detected in Shiitake mushroom-sensitive subjects who
presented with eosinophilia and gastrointestinal symp-
toms after ingestion.10
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